a2 United States Patent

Liu et al.

US009112775B2

US 9,112,775 B2
Aug. 18,2015

(10) Patent No.:
(45) Date of Patent:

(54) METHOD AND DEVICE FOR ESTABLISHING
BACKUP PATH, METHOD AND DEVICE FOR
SELECTING BACKUP PATH

(71) Applicant: Huawei Technologies Co., Ltd.,
Shenzhen, Guangdong (CN)

(72) Inventors: Tae Liu, Shenzhen (CN); Guangdong
Zhu, Shenzhen (CN); Hua Tan,
Shenzhen (CN); Tao Zhou, Shenzhen
(CN)

(73) Assignee: Huawei Technologies Co., Ltd.,
Shenzhen (CN)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 123 days.

(21) Appl. No.: 13/925,234

(22) Filed: Jun. 24,2013
(65) Prior Publication Data
US 2013/0286822 Al Oct. 31, 2013

Related U.S. Application Data

(63) Continuation of application No.
PCT/CN2011/083509, filed on Dec. 6, 2011.

(30) Foreign Application Priority Data
Dec. 24,2010  (CN) .coonervcvrrercenee 2010 1 0615004

(51) Imt.ClL

HO04W 4/00 (2009.01)

HO4L 12/24 (2006.01)

(Continued)

(52) US.CL

CPC ... HO4L 41/0654 (2013.01); HO4L 41/0663

(2013.01); HO4L 45/22 (2013.01); HO4L 45/04
(2013.01); HO4L 45/28 (2013.01)

(58) Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

2002/0131424 Al 9/2002 Suemura
2004/0218923 Al* 11/2004 Ozuguretal. ........... 398/57

(Continued)

FOREIGN PATENT DOCUMENTS

CN 1863135 A 11/2006
CN 101192961 A 6/2008
(Continued)
OTHER PUBLICATIONS

International Search Report in corresponding Patent Application No.
PCT/CN2011/083509 (Mar. 15, 2012).

(Continued)

Primary Examiner — Kodzovi Acolatse
(74) Attorney, Agent, or Firm — Leydig, Voit & Mayer, Ltd.

(57) ABSTRACT

Embodiments of the present disclosure provide a method and
device for establishing backup path, a method and device for
selecting backup path. The method comprises a firstnode ina
first IGP domain receiving a response message of successful
establishment of a main path from a second node in a second
IGP domain through the main path; the first node obtains path
information of the main path from the response message; the
path information of the main path includes at least SRL.G
information of a link composing the main path; the first node
establishes, according to the path information of the main
path, a backup path between the first node and the second
node; the SRLG information of a link composing the backup
path is different from the SRLG information of the link com-
posing the main path.
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a first node in a first IGP domain receives a response message of
successful establishment of a main path, from a second node in a second | 100
IGP domain through the main path

v
the first node obtains path information of the main path form the
response message of successful establishment of the main path

L 101

according to the path information of the main path, the first node
establishes a backup path between the [irst node and the second node,
wherein, the SRLG information of a link composing the backup path is 102
different from the above-mentioned SRLG information of the link
composing the main path

Figure 1

a first node in a first IGP domain receives a response message of
successful establishment of a main path from a second node in a second [\,200
IGP domain through the main path

A 4

the first node obtains the SRLG information of the links composing the
main path and the address of the second node from the response 201
message of successful establishment of the main pat

A
the first node sends a request for establishing the backup path to a
second boundary node, which bypasses the main path, via a third link,
the address of the second node and the SRLG information of the links (/202
composing the main path are carried in the request for establishing the
backup path

}

the second boundary node selects, according to the address of the second
node and the SRLG information of the links composing the main path

that are carried in the received request for establishing the backup path, 203

a fourth link to built connection with the second node, consequently, the
backup path between the first node and the second node is established

Figure 2
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A first node in a first IGP domain receives a response message of
successful establishment of a main path from a second node in a second
IPG domain through the main path, and obtaining the path information [/~300
of the main path from the response message of successful establishment

of the main path

y
Through at least two candidate backup paths, the first node in the first
IGP domain receives at least two response messages of successful
establishment of candidate backup paths returned by (he second node in
the second IGP domain, respectively, and obtains path information of
the candidate backup paths from the received response messages that of
successful establishment of candidate backup paths

L7301

A

A first node selects a backup path according to the obtained path 302
information of main path and candidate backup paths

Figure 3
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METHOD AND DEVICE FOR ESTABLISHING
BACKUP PATH, METHOD AND DEVICE FOR
SELECTING BACKUP PATH

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Patent
Application No. PCT/CN2011/083509, filed on Dec. 6, 2011,
which claims priority to Chinese Patent Application No.
201010615004.2, filed on Dec. 24, 2010, both of which are
hereby incorporated by reference in their entireties.

FIELD OF THE INVENTION

Embodiments of the present invention relate to communi-
cation technologies, and more particularly, to a method and
device for establishing backup path, a method and device for
selecting backup path.

BACKGROUND OF THE INVENTION

In Internet protocol (hereinafter referred to as IP)/Multi-
protocol Label Switching (hereinafter referred to as MPLS)
network of data communications, after an MPLS Label-
Switched Path (hereinafter referred to as LSP) between two
Label-Switch Routers (hereinafter referred to LSR) is estab-
lished, if the links or node passed by LSP failed, communi-
cation link interruption and loss of user data will be caused.
This kind of simple L.SP can not satisfy user’s requirements if
the user has higher requirements on reliability of transmitted
data.

In the art, in order to provide higher reliability to user data,
end-to-end protection mode and Fast Reroute (hereinafter
referred to as FRR) mode are usually adopted to ensure the
reliability of the user data. The end-to-end protection mode,
also known as path backup, realizes the whole protection
from ingress node to egress node of LSP. When a failure on a
main LSP is detected, the protection of the service data is
realized through switching to a backup LSP or rebuilding a
new backup LSP. FRR mode protects a link or a node passed
by a main LSP by building a backup LSP in advance. When a
failure on the protected link or node is detected, the flow on
the main path is switched to the backup path to realize the
protection of service data.

When the protection is performed using the above two
protection modes, the relationship between the backup path
and the main path needs to be considered to avoid that the
backup path and the main path choose the same link. But in
practical network, the main path and the backup path usually
belong to the same interface group or the same equipment
room, and when the main path fails, it is highly likely that the
backup path fails as well. Based on this technical problem,
Shared Risk Link Groups (hereinafter referred to as SRLG)
information is used in the art. While a user assigns same
SRLG information to two links, the two links are identified
that they take the same risk and might be interrupted at the
same time when encountering a failure. Therefore, when a
protection path is selected, the other link should be ruled out.
In this way, in practical networking, in order to get rid of,
according to SRLG information, the links which take the
shared risk, the path information in the Interior Gateway
Protocols (hereinafter referred to as IGP) domain can be
obtained according to the protocol of Constrained Shortest
Path First (hereinafter referred to as CSPF), and the compu-
tation is performed according to the SRLG information con-
figured by the user, thereby establishing the best backup path.
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However, the technical solution in the art, which computes
and establishes the best backup path according to the SRLG
information, is applied to obtain the best backup path in an
IGP domain. Since the path information of other domains can
not be obtained, the above-mentioned technical solution can
not be applied to obtain the best backup path under the cross-
IGP domain scenario, which leads to lower safety of user data
under the cross domain scenario.

SUMMARY OF THE INVENTION

The present disclosure provides a method and device for
establishing backup path, a method and device for selecting
backup path, to resolve the problem of low safety of user data
under the cross-IGP domain scenario in the art, which can
effectively reduce the risk of failure under the cross-IGP
domain scenario, and improves the safety of user data.

In one aspect, the present disclosure provides a method for
establishing backup path, comprising:

receiving, by a first node in a first Internal Gateway Proto-
col domain, a response message of successful establishment
of'a main path returned by a second node in a second Internal
Gateway Protocol domain through the main path, where the
second Internal Gateway Protocol domain is a neighbor of the
first Internal Gateway Protocol domain;

obtaining, by the first node, path information of the main
path from the response message of successful establishment
of'the main path, where the path information of the main path
includes at least Shared Risk Link Groups information of a
link composing the main path; and

establishing, by the first node, a backup path between the
first node and the second node according to the path informa-
tion of the main path, where the Shared Risk Link Groups
information of a link composing the backup path is different
from the Shared Risk Link Groups information of the link
composing the main path.

In the other aspect, the present disclosure provides a
method for selecting backup path, comprising:

receiving, by a first node in a first Internal Gateway Proto-
col domain, a response message of successful establishment
of'a main path returned by a second node in a second Internal
Gateway Protocol domain through the main path, and obtain-
ing path information of the main path from the response
message of successful establishment of the main path;

receiving, by the first node, through at least two candidate
backup paths, at least two response messages of successful
establishment of candidate backup paths returned by the sec-
ond node, respectively, and obtaining path information of the
candidate backup paths from the response messages of suc-
cessful establishment of candidate backup paths; and

selecting, by the first node, a backup path according to the
obtained path information of the main path and the path
information of the candidate backup paths, where the Shared
Risk Link Groups information of a link composing the
backup path is different from the Shared Risk Link Groups
information of a link composing the main path.

In one aspect, the present disclosure provides a device for
establishing backup path, located in a first Internal Gateway
Protocol domain, comprising:

a first receiving module, configured to receive a response
message of successful establishment of a main path returned
by a second node in a second Internal Gateway Protocol
domain through the main path, where the second Internal
Gateway Protocol domain is a neighbor of the first Internal
Gateway Protocol domain;

a first obtaining module, configured to obtain path infor-
mation of the main path from the response message of suc-
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cessful establishment of the main path, where the path infor-
mation of the main path includes at least Shared Risk Link
Groups information of a link composing the main path; and

an establishing module, configured to establish, according
to the path information of the main path, a backup path
between the device for establishing backup path and the sec-
ond node, where the Shared Risk Link Groups information of
alink composing the backup path is different from the Shared
Risk Link Groups information of a link composing the main
path.

In the other aspect, the present disclosure also provides a
device for selecting backup path, located in a first Internal
Gateway Protocol domain, comprising:

a second receiving module, configured to receive a
response message of successful establishment of a main path,
from a second node in a second Internal Gateway Protocol
domain through the main path, and obtain path information of
the main path from the response message of successful estab-
lishment of the main path, where the second Internal Gateway
Protocol domain is a neighbor of the first Internal Gateway
Protocol domain;

a third receiving module, configured to receive, through at
least two candidate backup paths, at least two response mes-
sages of successful establishment of candidate backup paths
returned by the second node, respectively, and obtain path
information of the candidate backup paths from the response
messages of successful establishment of candidate backup
paths; and

a selecting module, configured to select a backup path
according to the path information of the main path obtained
by the second receiving module and the path information of
the candidate backup paths obtained by the third receiving
module, where the Shared Risk Link Groups information of a
link composing the backup path is different from the Shared
Risk Link Groups information of a link composing the main
path.

Method and device for establishing backup path, method
and device for selecting backup path in the present disclosure,
establish or select a backup path, wherein, the SRLG infor-
mation of a link composing the backup path is different from
the SRLG information of a link composing the main path. The
best backup path can be obtained under the cross-IGP domain
scenario when the technical solutions in the embodiments of
the present disclosure are adopted, which effectively reduces
the risk of failure under the cross-IGP domain scenario, that
is, reducing the probability of the risk that the backup path
and the main path have the same failures to the bottom level,
and thereby effectively improving the safety of user data.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describe the technical solutions in the embodi-
ments of the present disclosure or the art more clearly, a brief
introduction on the accompanying drawings which are
needed in the description of the embodiments or the art are
given below. Apparently, the accompanying drawings in the
description below are merely some of the embodiments of the
present disclosure, based on which other drawings can be
obtained by those skilled in the art without any creative effort.

FIG. 1 is a flowchart of a method for establishing backup
path provided by embodiment 1 of the present disclosure;

FIG. 2 is a flowchart of a method for establishing backup
path provided by embodiment 2 of the present disclosure;

FIG. 3 is a flowchart of a method for establishing backup
path provided by embodiment 3 of the present disclosure;

FIG. 41is schematic drawing of an object of RRO or ERO of
the present disclosure;
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FIG. 5 is an example diagram of a specific application
scenario of the present disclosure;

FIG. 6 is a structure diagram of a device for establishing
backup path provided by embodiment 4 of the present disclo-
sure;

FIG. 7 is another structure diagram of a device for estab-
lishing backup path provided by embodiment 4 of the present
disclosure;

FIG. 8 is another structure diagram of a device for estab-
lishing backup path provided by embodiment 4 of the present
disclosure; and

FIG. 9 is a structure diagram of a device for selecting
backup path provided by embodiment 5 of the present disclo-
sure.

DETAILED DESCRIPTION OF THE INVENTION

In order to make objectives, technical solutions and advan-
tages of the present disclosure more clearly, a detailed
description of the embodiments of the present disclosure will
be given below in connection with the accompanying draw-
ings. Apparently, the described embodiments are only a part,
but not all, of the embodiments of the present disclosure. All
of'the other embodiments that are obtained by those skilled in
the art based on the embodiments in the disclosure without
any inventive efforts fall into the scope protected by the
present disclosure.

FIG. 1 is a flowchart of a method for establishing backup

path provided by embodiment 1 of the present disclosure. As
shown in FIG. 1, a method for establishing backup path of
present embodiment comprises:
100: A first node in a first IGP domain receives a response
message of successtul establishment of a main path, from a
second node in a second IGP domain through the main path;
wherein the first IGP domain is a neighbor of the second IGP
domain.

The path information of the main path, which includes at
least the SRLG information of a link composing the main
path, is carried in the above-mentioned response message of
successful establishment of the main path.

Optionally, the above-mentioned response message of suc-
cessful establishment of the main path may further include an
address of the second node.

Further optionally, the response message of successful
establishment of the main path may further include an address
of'a boundary node, through which the main path pass and an
identifier of the link composing the main path.

Optionally, the above-mentioned first node can be a head
node, or can be a Point of Local Repair (hereinafter referred
to as PLR).

101: The first node obtains path information of the main
path form the response message of successful establishment
of the main path.

In this embodiment, SRLG information of a link represents
the risk identification of this link in the network, which can be
set by the operator when the network is configured. For
example, in the same network, when two links have the same
SRLG information, these two links have the same level ofrisk
of failure. In the scenario described by the embodiment, since
the main path spans from the first IGP domain to the second
IGP domain, the link composing the main path includes at
least two links: a link from the first node in the first IGP
domain to the boundary node and a link from the boundary
node to the second node in the second IGP domain.

102: According to the path information of the main path,
the first node establishes a backup path between the first node
and the second node, wherein, the SRLG information ofa link
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composing the backup path is different from the above-men-
tioned SRLG information of the link composing the main
path.

The method for establishing backup path in the present
embodiment, establishes a backup path according to the
SRLG information of the link composing the main path,
wherein, the SRLG information of the link composing the
backup path is different from the SRLG information of the
link composing the main path. The problem that the backup
path cannot be established according to the computation of
SRLG information under the cross-IGP domain scenario in
the art is solved when the technical solution of the embodi-
ments of the present disclosure is adopted. The best backup
path is obtained under the scenario of cross-IGP domain,
thereby reducing the risk of failure under the scenario of
cross-IGP domain and reducing the probability of risk that the
backup path and main path have the same failures to bottom
level, so that the safety of user data can be improved effi-
ciently.

FIG. 2 is a flowchart of a method for establishing backup

path provided by embodiment 2 of the present disclosure. As
shown in FIG. 2, the method for establishing backup path of
present embodiment comprises:
200: A first node in a first IGP domain receives a response
message of successful establishment of a main path from a
second node in a second IGP domain through the main path;
wherein the second IGP domain is a neighbor of the first IGP
domain.

Optionally, in the present embodiment, main path includes
a first link from the first node to the first boundary node and a
second link from the first boundary node to the second node.

201: The first node obtains the SRLG information of the
links composing the main path and the address of the second
node from the response message of successful establishment
of the main path.

Optionally, in the present embodiment, the first node estab-
lishes a backup path between the first node and the second
node according to the path information of the main path,
comprising:

202: When SRLG information of at least one link is different
from the SRLG information of the links composing the main
path, the first node sends a request for establishing the backup
path to a second boundary node, which bypasses the main
path, via a third link, the address of the second node and the
SRLG information of the links composing the main path are
carried in the request for establishing the backup path;
wherein, the SRLG information of the third link is different
from the SRLG information of the links composing the main
path.

203: When SRLG information of at least one link is different
from the SRLG information of the links composing the main
path, the second boundary node selects, according to the
address of the second node and the SRLG information of the
links composing the main path that are carried in the received
request for establishing the backup path, a fourth link to built
connection with the second node, consequently, the backup
path between the first node and the second node is estab-
lished; wherein, the SRLG information of the fourth link is
different from the SRLG information of the links composing
the main path.

In the present embodiment, the established backup path
includes the third link, from the first node to the second
boundary node, and the fourth link, from the second boundary
node to the second node.

Optionally, in the implementation of the present embodi-
ment, the SRLG information of the link may be recorded in
Explicit Route Object (hereinafter referred to as ERO) infor-
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mation of the first node, the second node and the boundary
node, for instance, adding and explicitly recording the SRL.G
information of a link using the current node as an egress and
the identifier of the link in the ERO information.

Inthe embodiment of the present disclosure, after the main
path is successtully established, the ERO information of the
second node may be carried in the response message of suc-
cessful establishment of the main path, which is returned to
the first node from the second node, and the SRLG informa-
tion of the link using the second node as an egress and the
identifier information of corresponding link are recorded in
the ERO information of the second node. Optionally, the ERO
information of the boundary node may be carried in the
above-mentioned response message, and the SRLG informa-
tion of a link using the boundary node as an egress and the
identifier information of the corresponding link are recorded
in the ERO information of the boundary node.

To be clear, in the embodiment of the present disclosure,
the number of links of the backup path is not required to be
equal with the number of links of the main path.

In the present embodiment, the first node chooses the link
(i.e. the third link in the embodiment) whose SRLG informa-
tion is different from the links composing the main path to
send the request for establishing the backup path to the second
boundary node that bypasses the main path. The second
boundary node chooses the link (i.e. the forth path in the
embodiment) whose SRLG information are different from
the links composing the main path to establish a connection
with the second node, thereby realizing the establishment of
abackup path between the first and second nodes. In this way,
it can be ensured that the risk of failure of the main path
between the first node and the second node is unequal with
that of the backup path, which increases the safety of the
backup path.

In some practical scenarios, backup paths have been estab-
lished, but not all of the established backup paths are optimal.
At this point, the backup path can be rebuilt according to the
embodiment 1 or the embodiment 2 or the equivalent replace-
ment ways of the embodiments 1 and 2 of the present disclo-
sure. Preferably, in order to improve the efficiency of the
establishment of the backup path and reduce the burden of
network device, another embodiment of the present disclo-
sure further provides a method for selecting backup path as
well. In the embodiment, the established backup path s called
the candidate backup path for distinguishment.

As shown in FIG. 3, the method for selecting backup path
of present embodiment comprises:

300: A first node in a first IGP domain receives a response
message of successful establishment of a main path from a
second node in a second IPG domain through the main path,
and obtaining the path information of the main path from the
response message of successful establishment of the main
path; wherein, the path information of this main path is car-
ried in the response message of successful establishment of
the main path returned from the main path, and the path
information of the main path includes at least the SRLG
information of a link composing the main path.

301: Through at least two candidate backup paths, the first
node in the first IGP domain receives at least two response
messages of successful establishment of candidate backup
paths returned by the second node in the second IGP domain,
respectively, and obtains path information of the candidate
backup paths from the received response messages that of
successful establishment of candidate backup paths; wherein,
the path information of backup paths includes at least the
SRLG information of the links composing the candidate
backup paths.
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The executing order of the above-mentioned 301 and 300
can be rearranged, namely, executing 301 first and then
executing 300 or executing them at the same time.

302: A first node selects a backup path according to the
obtained path information of main path and candidate backup
paths; wherein, the SRLG information of the link composing
the backup path is different from the SRLG information of the
link composing the main path.

In the present embodiment, since the SRLG information of
finally selected backup path is different from that of the main
path, it can be ensured that the main path and the backup path
don’t have the same risk of failure.

Optionally, in the implementation of present embodiment,
the SRLG information of the link is recorded in the Record
Route Object (hereinafter referred to as RRO) information of
the first, second and boundary node, for example, recording
the SRLG information of the link using the current node as an
egress and the identifier information of the link in the RRO
information.

The method for selecting a backup path in the embodiment
obtains the SRLG information of the link composing the main
path and the SRLG information of the links composing the
candidate backup paths, selects the best one of at least two
candidate backup paths as the backup path. The best backup
path can be selected under the cross-IGP domain scenario
when the technical solutions in the embodiments of the
present disclosure are adopted, which effectively reduces the
risk of failure under the cross-IGP domain scenario, that is,
reducing the probability of the risk that the backup path and
the main path have the same failures to the bottom level, and
thereby effectively improving the safety of user data.

Optionally, in the above-mentioned embodiment, record-
ing the SRLG information in RRO and ERO information can
be realized by adding SRLG information to the object of ERO
or the object of RRO in Resource Reservation Protocol traffic
engineering (hereinafter referred to as RSVP-TE) message.
The object of RRO or ERO shown in FIG. 4, the SRLG
information can be carried in the contents of objects of the
SRLG, using 4 bytes to identify.

FIG. 5 is an example diagram of a specific application
scenario of the present disclosure. As shown in FIG. 5, this
scenario includes two neighboring IGP domains: Areal and
Area2, and the boundary nodes of these two neighboring IGP
domains are BN1 and BN2. The SRLG information of links
are: SRLG value of Link1 is 100, SRLG value of Link2 is 200,
SRLG value of Link3 is 300, SRLG value of Link4 is 300,
SRLG value of Link5 is 400 and SRLG value of Link®6 is 500.

In the present scenario, the links which compose the main
path between RLR and MP include: Link1 from PLR to BN2,
Link2 from BN2 to the second node MP.

Supposing that no candidate backup paths have been estab-
lished, the backup path can be established according to the
method in the above-mentioned embodiment 1 or 2. For
example, PLR receives a response message of successful
establishment of a main path returned by the second node MP,
and obtains the SRLG information of Link1 and Link3, which
compose the link of the main path, and the address of the
second node MP from the response message of successful
establishment of the main path. Since the SRLG value of
Link2 and that of Link1 is different, PLR sends, via Link2, a
request for establishing a backup path to the boundary node
BN1 which bypasses the main path.

According to the address of the second node MP and the
SRLG information of the link composing the main path car-
ried by the received request for establishing a backup path, the
boundary node BN1 knows that the SRL.G value of Link4 and
the SRLG value of Link3 which composes the main path are
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the same, as a result, BN1 will not choose Link4 to set up a
connection with the second node MR. The boundary node
BN1 can choose Link5 to set up connection with node IN first,
and then, set up connection from node IN to the second node
MR via Link6. Therefore, the backup path to the second node
MR established by PLR via boundary node BN1 and node IN
is consist of Link2, Link5 and Link6. It can be seen, the SRLG
value of Link?2 is different from Link1 and Link3, the SRLG
value of Link5 is different from Link1 and Link3, and the
SRLG value of Link®6 is also different from Link1 and Link3.
Therefore the risk of failure of the backup path composed by
Link2, Link5 and Link® is definitely different from the main
path composed by Linkl and Link3.

Supposing candidate backup paths are established in
advance, the backup path can be selected according to the
method in the above-mentioned embodiment 3. For example,
supposing there are two candidate backup paths in the current
scenario: a first candidate backup path composed by Link2
and Link4, a second candidate backup path composed by
Link2, Link5 and Link6.

Wherein, since the SRLG value of Link4 is the same as that
of Link3, the first candidate backup path cannot meet the
requirement of a backup path. Whereas, the SRLG value of
Link?2 is different from that of Link1, and the SRLG values of
Link5 and Link6 are both different from that of Link3. There-
fore the second candidate backup path meets the requirement
of' backup path and the second candidate backup path can be
selected as a backup path.

The method for establishing backup path and the method
for selecting backup path in the present embodiment can
establish/select the best backup path under the cross-IGP
domain scenario, which effectively reduces the risk of failure
under the cross-IGP domain scenario, that is, reducing the
probability of the risk that the backup path and the main path
have the same failures to the bottom level, and thereby effec-
tively improving the safety of user data.

It should be appreciated for those skilled in the art that: the
part of or all of the contents of the embodiments of realizing
the above-mentioned method can be accomplished by the
hardware related to the instructions of the hardware. The
previous-mentioned program can be stored in a computer
readable storage medium, and when the program is executing,
the content including the embodiments of the method is
executed. And the previous-mentioned storage medium
includes: ROM, RAM, diskette or CD and many other kinds
of mediums which are able to store program code.

FIG. 6 is a structure diagram of a device for establishing
backup path provided by embodiment 4 of the present disclo-
sure. As shown in FIG. 6, the device for establishing backup
path of the embodiment can be a head node or a PLR and the
device for establishing backup path locates in the first IGP
domain. As shown in FIG. 6, the device for establishing of the
embodiment backup path includes: a first receiving module
10, a first obtaining module 11 and an establishing module.

The first receiving module 10 is configured to receive a
response message of successful establishment of a main path
returned from a second node in a second IGP domain through
the main path.

The first obtaining module 11, coupling with the first
receiving module 10, is configured to obtain path information
of the main path from the response message of successful
establishment of the main path received by the first receiving
module 10; where the path information of the main path
includes at least the SRLG information of a link composing
the main path.

The establishing module 12, coupling with the first obtain-
ing module 11, is configured to establish, according to the
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path information of the main path obtained by the first obtain-
ing module 11, a backup path between the device for estab-
lishing backup path and the second node, where the SRLG
information of a link composing the backup path is different
from the SRLG information of the link composing the main
path.

The device for establishing backup path in the embodiment
establishes the backup path according to the SRLG informa-
tion of the link composing the main path; where the SRLG
information of the link composing the backup path is different
from the SRLG information of the link composing the main
path. The best backup path can be obtained under the cross-
IGP domain scenario when the technical solutions in the
embodiments of the present disclosure are adopted, which
resolves the problem that the backup path cannot be com-
puted and obtained according to SRLG information under the
cross-IGP domain scenario, effectively reduces the risk of
failure under the cross-IGP domain scenario, reduces the
probability of the risk that the backup path and the main path
have the same failures to the bottom level, and thereby effec-
tively improves the safety of user data.

Optionally, as shown in FIG. 7, the first obtaining module
11 comprises:

a first obtaining unit 111, configured to obtain the SRLG
information of the link composing the main path, from the
response message of successful establishment of the main
path;

a second obtaining unit 112, configured to obtain address of
the second node from the response message of successful
establishment of the main path.

Optionally, as shown in FIG. 8, the establishing module 12

comprises:
a sending unit 121, configured to send, via a first link, a
request for establishing a backup path to a second boundary
node which bypasses the main path, so that the second bound-
ary node chooses a second link to establish a connection with
the second node according to the received request for estab-
lishing the backup path, where the address of the second node
and the SRLG information of the link composing the main
path are carried in the request for establishing the backup
path. The SRLG information of the first link is different from
the SRLG information of the link composing the main path,
and the SRLG information of the second link is different from
the SRLG information of the link composing the main path.
FIG. 9 is a structure diagram of a device for selecting backup
path provided by embodiment 5 of the present disclosure. The
device for selecting backup path of the embodiment of the
present disclosure locates in a first IGP domain specifically.
As shown in FIG. 9, the device for selecting backup path of
the present embodiment includes a second receiving module
20, a third receiving module 21 and a selecting module 22.

The second receiving module 20, is configured to receive a
response message of successful establishment of the main
path returned from a second node in a second IGP domain
through the main path, and obtain path information of the
main path from the response message of successful establish-
ment of the main path; where, the second IGP domain is a
neighbor of the first IGP domain.

The third receiving module 21, is configured to receive,
through at least two candidate backup paths, at least two
response messages of successful establishment of candidate
backup paths returned by the second node, respectively, and
obtain path information of the candidate backup paths from
the response message of successful establishment of the can-
didate backup paths.

The selecting module 22, coupling with the second receiv-
ing module 20 and the third receiving module 21, is config-
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ured to select a backup path according to the path information
of'the main path obtained by the second receiving module 20
and the path information of the candidate backup paths
obtained by the third receiving module 21, wherein the SRLG
information of a link composing the backup path is different
from the SRLG information of a link composing the main
path.

The device for selecting a backup path in the embodiment
selects the best path from at least two candidate paths as the
backup path through obtaining the SRLG information of the
link composing the main path. The best backup path can be
obtained under the cross-IGP domain scenario when the tech-
nical solutions in the embodiments of the present disclosure
are adopted, which effectively reduces the risk of failure
under the cross-IGP domain scenario, that is, reducing the
probability of the risk that the backup path and the main path
have the same failures to the bottom level, and thereby effec-
tively improving the safety of user data.

The above-described apparatus/device is merely sche-
matic, wherein, the units that illustrated as detached compo-
nents can be physically separated or not, and the components
displayed as a unit can be a physical unit or not, namely, can
be located in one place or can be distributed at least two
network units. Part of or all of the modules can be chosen,
according to the practical demand, to realize the objective of
the solutions of the present embodiment. The embodiments
can be understood and implemented by those skilled in the art
without any inventive efforts.

It should be appreciated for those skilled in the art that: the
part of or all of the contents of the embodiments of realizing
the above-mentioned method can be accomplished by the
hardware related to the instructions of the hardware. The
previous-mentioned program can be stored in a computer
readable storage medium, and when the program is executing,
the content including the embodiments of the method is
executed. And the previous-mentioned storage medium
includes: ROM, RAM, diskette or CD and many other kinds
of mediums which are able to store program code.

It is to be noted that the above embodiments are only some
embodiments of the present disclosure and gives no limit to
the present disclosure. Although a detailed illustration to the
present disclosure is given referring to the above mentioned
embodiments, it should be appreciated for those skilled in the
art that the technical solutions recorded in the embodiments
described above can still be modified, or e parts of the tech-
nical features thereof can be replaced. Such modifications and
replacements will not make the nature of the corresponding
technical solutions depart from the spirit and scope of the
embodiments of the present disclosure.

What is claimed is:

1. A method for establishing a backup path, comprising:

receiving, by a first node in a first internal gateway protocol
domain, a response message of successful establishment
of a main path returned by a second node in a second
internal gateway protocol domain through the main
path, wherein the second internal gateway protocol
domain is a neighbor of the first internal gateway proto-
col domain and shared risk link groups information of
links in the first internal gateway protocol domain is
different from that of links in the second internal gate-
way protocol domain;

obtaining, by the first node, path information of the main
path from the response message of successful establish-
ment of the main path, wherein the path information of
the main path includes at least shared risk link groups
information of a link composing the main path; and
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establishing, by the first node, a backup path between the
first node and the second node according to the path
information of the main path, wherein the shared risk
link groups information of a link composing the backup
path is different from the shared risk link groups infor-
mation of the link composing the main path in both the
first internal gateway protocol domain and the second
internal gateway protocol domain;

wherein the path information of the main path further

includes an address of the second node;
wherein establishing, by the first node, a backup path
between the first node and the second node according to
the path information of the main path, comprises:

sending, by the first node, via a first link, a request for
establishing a backup path to a second boundary node
which bypasses the main path when shared risk link
groups information of at least one link is different from
the shared risk link groups information of the link com-
posing the main path, so that the second boundary node
chooses a second link to establish a connection with the
second node according to the received request for estab-
lishing the backup path and establishes the backup path
between the first node and the second node;

wherein the address of the second node and the shared risk

link groups information of the link composing the main
path are carried in the request for establishing the
backup path, the shared risk link groups information of
the first link is different from the shared risk link groups
information of the link composing the main path, and the
shared risk link groups information of the second link is
different from the shared risk link groups information of
the link composing the main path.

2. The method according to claim 1, wherein the shared
risk link groups information of the link composing the main
path is recorded in explicit route object information.

3. The method according to claim 1, wherein the shared
risk link groups information of the link composing the main
path is recorded in record route object information.

4. A method for selecting a backup path, comprising:

receiving, by a first node in a first internal gateway protocol

domain, a response message of successful establishment
of a main path returned by a second node in a second
internal gateway protocol domain through the main
path, and obtaining path information of the main path
from the response message of successful establishment
of'the main path, and shared risk link groups information
of links in the first internal gateway protocol domain is
different from that of links in the second internal gate-
way protocol domain;

wherein the path information of the main path further

includes an address of the second node;

sending, by the first node, via a first link, a request for

establishing backup path to a second boundary node
which bypasses the main path, so that the second bound-
ary node chooses a second link to establish a connection
with the second node according to the received request
for establishing the backup path, wherein the address of
the second node and the shared risk link groups infor-
mation of the link composing the main path are carried in
the request for establishing the backup path, the shared
risk link groups information of the first link is different
from the shared risk link groups information of the link
composing the main path, and the shared risk link groups
information of the second link is different from the
shared risk link groups information of the link compos-
ing the main path;
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receiving, by the first node, through at least two candidate
backup paths, at least two response messages of success-
ful establishment of candidate backup paths returned by
the second node, respectively, and obtaining path infor-
mation of the candidate backup paths from the response
messages of successful establishment of the candidate
backup paths; and

selecting, by the first node, a backup path according to the

obtained path information of the main path and the path
information of the candidate backup paths, wherein the
shared risk link groups information of a link composing
the backup path is different from the shared risk link
groups information of a link composing the main path in
both the first internal gateway protocol domain and the
second internal gateway protocol domain.

5. The method according to claim 4, wherein, the shared
risk link groups information of the link composing the main
path is recorded in one of explicit route object information
and record route object information; and the shared risk link
groups information of the link composing the candidate
backup paths is one of explicit route object information and
record route object information.

6. A computer-readable storage device, wherein the device
stores a set of instructions for establishing a backup path
located in a first internal gateway protocol domain the instruc-
tions may be executed to:

receive a response message of successful establishment of

a main path returned by a second node in a second
internal gateway protocol domain through the main
path, wherein the second internal gateway protocol
domain is a neighbor of the first internal gateway proto-
col domain and shared risk link groups information of
links in the first internal gateway protocol domain is
different from that of links in the second internal gate-
way protocol domain;

obtain path information of the main path from the response

message of successful establishment of the main path,
wherein the path information of the main path includes
at least shared risk link groups information of a link
composing the main path; and

establish, according to the path information of the main

path, a backup path between the device for establishing
backup path and the second node, wherein the shared
risk link groups information of a link composing the
backup path is different from the shared risk link groups
information of the link composing the main path in both
the first internal gateway protocol domain and the sec-
ond internal gateway protocol domain;

obtain an address of the second node from the response

message of successful establishment of the main path;
send, via a first link, a request for establishing the backup
path to a second boundary node which bypasses the
main path, so that the second boundary node chooses a
second link to establish a connection with the second
node according to the received request for establishing
the backup path, wherein the address of the second node
and the shared risk link groups information of the link
composing the main path are carried in the request for
establishing the backup path, the shared risk link groups
information of the first link is different from the shared
risk link groups information of the link composing the
main path, and the shared risk link groups information of
the second link is different from the shared risk link
groups information of the link composing the main path.

7. The computer-readable storage device according to
claim 6, wherein the device further stores instructions that
may be executed to:
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obtain the shared risk link groups information of the link backup path, wherein the address of the second node and
composing the main path, from the response message of the shared risk link groups information of the link com-
successful establishment of the main path. posing the main path are carried in the request for estab-

8. A computer-readable storage device, wherein the device lishing the backup path, the shared risk link groups
stores a set of instructions for selecting a backup path located 5 information of the first link is different from the shared
in a first internal gateway protocol domain the instructions risk link groups information of the link composing the
may be executed to: . main path, and the shared risk link groups information of
receive a response message of successful establishment of the second link is different from the shared risk link

a main path, from a second node in a second internal
gateway protocol domain through the main path, mad 10
obtain path information of the main path from the
response message of successful establishment of the
main path, wherein the second internal gateway protocol
domain is a neighbor of the first internal gateway proto-
col domain and shared risk link groups information of 15
links in the first internal gateway protocol domain is
different from that of links in the second internal gate-
way protocol domain;

wherein the path information of the main path further
includes an address of the second node; 20

send, via a first link, a request for establishing backup path
to a second boundary node which bypasses the main
path, so that the second boundary node chooses a second
link to establish a connection with the second node
according to the received request for establishing the L

groups information of the link composing the main path;

receive, through at least two candidate backup paths, at
least two response messages of successful establishment
of candidate backup paths returned by the second node,
respectively, and obtain path information of the candi-
date backup paths from the response messages of suc-
cessful establishment of the candidate backup paths; and

select a backup path according to the path information of
the main path and the path information of the candidate
backup paths wherein the shared risk link groups infor-
mation of a link composing the backup path is different
from the shared risk link groups information of a link
composing the main path in both the first internal gate-
way protocol domain and the second internal gateway
protocol domain.
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